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constitution: The inductord) is composed of three parts which are 
formed by a single metal plating at the same time; a signal pillar(102) 
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inductord 04) with a specific number to promote the mechanical 
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minimizing the electromagnetic influence which can affect the integrated circult(IOO) of the lower area and minimizing the 
signal loss to the substrate(IOI). 
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B ^ H ^'•^Oll ^^tJ-.^£SA1. ejqEiC inductor), ^hihaiei 

(capacitor); DKIIHS ^^IxKinicro-switch) S SUFSh (wavegulde)nf S^slSHJ 

DfOIHS CHAiy (mlcromachlning) 1>^Sm Ol^tH S^EI^ (monolithic) g>^^^ 
S A^W^'?\±'W\- S^tlS^ -^'^Oil ^^£1^- uhtiii 4:Ah S H 39i3E ^''^011 ^OIQ. 

^22] gSHsIS :7|#^ 1964^ XilOI. .011^. lbl|(J. S. kl!by)(HI?il ^Dl^l DltJ-g^^^ Xil .3J38>743 

2:s^Ei a^^raci-. '743 uj-^jfii ojoii >.s^xf# 5t»^i^ ^m:^'?\±7m m\ 

S3 ^^^011 2^5H2 SiHDl. [Ch^hAI 4j(chlp)ej 37171-^1 ^°»-,0|.L|E|-, 71^ (substrate)2|- S^frHl 
Si7l [lilSQil ^'^oj-^ 7IE^2hB] 7145 2:]lKparasl.tic..effects)S 3.^1 2!7l4:Ahej. ^^01 #A| ST^ 
t^Sd| SILK Oiai- E^S^ 215 H SfiSOl gS" CitHTJl 7>I1 Si^' H^IEh 2^t!S(RF IC)CHI eg 

W^^^, *i £1^011 ^=g(off-chlp).^§ 37li:7>e g■0^ AfgSHI aQv OlfiKa-^^^Sl' 371 
^A^^ ^171^ ^7:13, OlS ei^H AliS'SI 37l7h?17;iIl -A|:::iS ^gOfl SfitK d|gO| ^7lt^L^ 

~ Cn?!!^! 7hAlIl SitK .... 
2^ 4^ 2 7i:iAK integrated passive component) SOiiAi, 7clti;(reslstor)3F 3H1II1AIE1^ gSH^ S^SI 

s 7iisE oiiii 37i5j s# ^-s^LK era, ei&iEife seofi afAiot dis^ s 

51sF7h Al^rtlSiLK 

2J^E1^ ^S §3^ iii^KIl- El (planar, spiral inductor)7h Cfi^^eiOK OlEIti" S 
i^iiTIl- 2i^E1^ 2]^Ei°l-e ^l^t- 715.1-^^ .3^ M .^ as t.CK Q^LK ^'^.^^2! 




T^lt^OI HH t^:^^!7^ S}Ch^ BSOI SiSlLK e .7IS 3.^1. Tcltl^^ 2J^.E-i2J S(HI 7K 

§ ^Stt Q(quality) 2ig ^HDWITD em Q STSJ 5|CH7:|7F ^^^^fe^^Ef^^ (peak-Q f requency)# WO^ 
AITil tl-LK 

i^mm ^iiig °iqEi°i ^^m v^km^ '^^s.^ ^qEi 5f^Bj.,7iE*. 71 

^ ?HnilA|@:^^M mOI^ ^^^01 .Xiiet^ Uh- Si^LiL 19963 .71 23^AFS CHIOI . -(HIOI . . Ofti|L|(A. .A, 
Abidi) mW\\ i&iOl^i DllJ-g^ 5,539;2415:£K 199at^ m 30^A|-S Qll^i:-.. 4^(S. .Su) eCHITil t\ 

:01^ Dlti'-S^ ?3I 5,773,8702: SI 19983 121 I^AE a". HI. QilKR. B' Merri 1 1 ): eOilTii ^01^ 
□lt.^e^ M 5,844,299se OflS SiLK ZlEILh Piat^ 3.^E1 .^F^^J 7|£^m .^^^f 

th7i im^ofl 3^Ei 3^¥^Hl tisM s^^ai =oioi us 2m oiaa ssj-ejoiEism ?it]-. 7i& 
A^o| 351^ ^H2K i£*^ 7iem ^^^^^ §sorasisiSt-.ss2f :£a-a7i oigii, jb5iai 
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(pieicl<asB)lHI gflli ^ SICK 

Chandler) mOIITII DltlS^ s§< xfl 5,478,773S2^ 1998^3 91. 8§?e .0|0| . SIO|. dlS(!. J. 

Bahl)01)>ll Dltfg^ §§1 .5,805.04321 OUS ,1 4=.24a. 

•773 ls^o^lA^^ ssj-siesj 4^^011 °i^E\m ^oi s^t^ 4; siii mim^ sisoi, at^ESgoii 

fi^^ M^^a^il- 01 ^^(HIAIS 1a« SE ^)W2J • ^10101= f e. Aff%^ St Iflt^L^^nni 

OIQ •773^sjoi|A|^ §a#2| ^4:(dlelectric coefficient) S^Al. DH? siOI-Ot 19 

Set SAism 21=01. ci^ ws-.TatJ-a m ^mm ?>= ei^Eii e^i?i 9i«hai= ^mm 

?mtm m 4^ 2{= 5S2I SfSOl 

E irS^S, a|XilS(J. V. Park) §□! Proc. SPiE. vol.. 3514, pp. . 218-228;. 1998 (HI ^'St^ 
Micromachined High Q Inductors For High Frequency Applications' fe=Oi| t&sS; lEIOIDIE.ES 1 

18CT S^^ MEIOIDIE 4^ 

5101, 01 S eipE S§ 4^ 

AfoiiHi Ansr 3<s^#o^s«|p^ 

s i^ss ^ym SEH°j swisi oll^§^7l ^ioh ssitig^j- si.sfa &exii :715 4^011 2i^Ei ma 
4g aPUAFM 7\B 4^^£ CH^' /«n 21 soie E£|o,.^Q^o£;in, tmp[^ ^^ 

Qi a?i goi ^ sjEai ■rfc^^hg flissh^ 3ioi a.- 

iiij^n ^lls§^=■2l0lc^. 




El nii g^gg 7;iiS5i= 201a. 

o^^5^s ^n. im^m 1 1 B^fi' ^&'?! J.i =2!' Ij'o^^^ 

^i^J^^^Se S^ShS B?ll, 4^71 391 1 5MaiAI:iM(HI °j5ilA| g?1E|^.S^# 
2J 9^4^(HI HI 2 S^SS &9I Jill 1 SSaiXI-IiMfih ^MSiog g^^f ^OIS^SSSIS BTIi; ^')\ fll 
1 iMafAI^E .I'^l-ri 2 =^ Woll Jl 2 5SaTO:i:MM ESSfe &7I1, 4^:71. E5S! fll ,2 5£ai 

.2 iiilV §7 x-f 2 sMaiAi^M.ofl 2IS1IA1 §2jEi=. ?ai.2it^ s^^^Pii •«! 3. 
s^sfe B71I. n 2 5saiAi:iMg ?ai7i5i^ B?ii, &9I »i 2. g^,#ft xyj>i5fe- B^i. a 

OI§K ESe S2ESI0I B gSM bUTSItt ^AIplie;^g.S|3 Cl-Sai- ^h.. 

E IS B ^^011 C[fBh UliS e!^E1(1)2| AhAIEOIQ. i?l5(101)S . ^Efe(Si')OlU^^M0WiUO|E 
CGaAeiei- tJi-EaiOlTllj SEIEI-E WOt. M'^B SIQ. S^Elfl 71E2! 2?0il 715(101)^ i 

*u Li=. j^mnonsi SSjS|g(100)£h S?|S?og ggg^ gsej iJH :'H(102)0|Il, QhS oH-fe AlAI 
eAlOII ««Sa.. Ai7Jl[H(103)S :S;§2| PJI^^S ii:ult e!e)E1(ip4)l AjXISlOl X115 SgSi!^ Al-ggHI 




J^S Eg2S -SSi!' ^ElOP ^JWS 10/«t. 014*^^ SK31 .^1 7^1t.^2^■3 Ji^ jh^llg ^WEJ 

f^fr 4'-st^ m\ ^g E 1011 EAia ^^m mu. .ss q ^^2^ g t.^7ll# 7ri= ^^s^ .ss 
2j a?! :eic!EiM.:?is asisj afs aoi 7is2i asiassf soi a^j^'- ^ 2i?i! sd. 

E 2S E 1011 EAIl! ^ W^m [Cl-S eie|E1(1).°| J1I521S°I ^''^AlMl ^SePI flt^ JH^EPiD. 
E 22j' (a)l §,'-iSh6l ^HMa, sisg LH^t^ 715(101) 9\U SS) t|S°| a]££i'*!71S5°! ^El 
S *lt^ 715 M2:s(201)e ^asi-n, 25! SlS2h a7|5!2l SIS ^lt^'2^ sIS S^§(202)e «^ 

EStHl IStt -VI?! ^^#(203)g .Sg S=!?LCh -V^ST g'^5(203)^S= ^El°l Sfifg^ 
9I5II ^S^Siog Ahg£l2 a= EKJIDh S>:Ei!(Til!l)2|-.qiEI(Cu)M S*|fl01 .AJS^- f^JJlfOI, S ^A| 
.WIOIIAIS EfO|Els(Ti)]l|- ^El(Cu)M 2{^2t 0,02/ra Stf 0.2yrm 21: ^JJOS gSiSs^Kfl' AI-SSfSD. " 
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OlOiAI. E 221 (b)(HI EAIEIOi Um gOL M 1 SMMXI^M ME (204)1 g&^oi ghEl gg 

20^in 2j ^0I2K 3|gog ^^e^SQ. 01*, li\ 1 1E(204)^ DIEI m\m\ 

3!0ia. Qg, Ua £S# 4^tllSI-0t ojAH gc(205)M TiiM 5£eil7;i:iE ME(204)7hS^a 
m mm LfOiXI S^^^lHI l 5SeilAI^E.lE(204)£F Hl^tl-^OIS.-^gtfllK ti^ ME 
(205)^ tl^ XilTiaOl tia 3^ 1E(205)21 ?|Oil 7:i|5H ;Ol^EiM ^S\^J\ ?|ol AUSLK tKf 
AI, ME(205)2j ^OI7h ^ 2]qE1M ^il^TII 1 ^OlOIQh S ^A|DI1(H!A1~ ^Xll^ 

BOAnfiJ ^01^ oiqEIg 7;•^13^€^2£D1, OlEltJ feOI^ gEH^J 9^£al ^7^'?315 7l^(HlAi^ mi 21 ^ 
^OIOIQK 

0!*, E '2£i (c){HI EAl^l dfif ^Olv M\ SMEilXl^^e , 1E(204) §! tiiS 3^ ME(a05) fe^Qil a2 
5£aiXI^M 1E(206)# ^iS^ULK B MAm^M^. M2 ^^mi^ ME(20S)1 M 1 SSeil^:::^ 
E ME(204)ah as .H^go^ 20/tnfiJ S^^^SCK Oltlll, M 2 i£M&ilAl>l^M ME(206) S 

5£EllA|:i:E gE(204) ^^2J S«m ^MUF XIM 5MEilAl:^M> ME(204)^ A^ ^(Hl t!^ 



Al-aii! S^OIEh E 22J (dfe 01 4=^13 .^^^M EAluHl 5iCK 

01$, XIITI^ Xill 5£E11AI>^^ eE(204)(MI 2]oHA| it^a M|°r (203)2h ti^ ^.^ ME(205)ej 

.S^ ^ J^IITIS 7;il2 SSEilAI^^M ME(204)()il 2Jt|jAi ME(205) S^: ^KHl ^El 

ESM 4^tSt]-Q. B ^'AlOflQilAI E^2J IS^cm .OIQK 01 [IH/ tl^ ME(205):?1- S^OIH 

ti^ iE(205)2j ^^^(HiAi^ =?^\y\ ^gtra i5Am s\ ^m^\ '>^mm'- °]^ei (io4)i. 

01$, 2.5£EilA|:iiM ME(206)m QWIB^f.^^ §aiDilA1 ^ilTltlCh. .E 22| (efe 01 

'7;i ^tss EAitr 3ioiLK Q# ^-AN^iM 2::?r xii^mniAK^^ s^tHi^ 

E 2°J (b)OilAi^EI E 2°l (e)3)^7a OllAltl a^o^ S 4^011 Xilt]" ^01 °a 

OlOiAi. E 22] am ^A\t.^Um iOL tl^^'^ ME(205)°l^i .iyq5iog j;il71tCK,0i*S^^ ±t\m 

2i^E1(104):?h >M.2 :?|§.(102) ^ A|A|CH(103){HI ^AmO\ ggOil E>l| & ^Aj(fl|OilAi> {^eh;^ Aj 

^^^^,0|G| ES (M^SQil OlgEIH 2i^. ^E|^- >ti?mh7a SHSA! ti45 ME(205)2J USE^m. 400:1 

0!^^°) ^^i- -^y^ldlS ^2,^^ Top Rip C-150(0kuno Chemical Industries, Co,, Ltd.,. 

Japan)S AI^CHIAl ^^dFDI A^g^hSQ; ^^-i?^ g>»^^SW 3:71 ^^^S^ /j^-^l ^^^M Ojg^ 

^ SiQ. M^^, 4^^ S:?! ^Ah3)|E|2j .2:?l^;^Eie mFOl /WJ5i'^^#(203) S 4^71 A|7;|[H(1p3)0il 

'°ioH stJ ?;ii2iti ^^^tK olSMi, B ^-soii ei^Ei ±7i[^ M^y}t Sl^^^u, 

E. 3a E 3b^ B '^'S(HI [QEI- UM^ .s-Mj^je 'ojaEioj *^A^^ 

Electron Microscopy, SEM) AhSOICll:. E 3a S E 3bEj Ex-il(30im ej^EI^I RF ^Sg ^I^H 

^2.^^^. ^xii AhgEi^ eiqEiDii^ wRtm a^Q. aCT&,,oi hr- exiioodm oj^eisj m^m 

U}^^ E1(3G1)^ E2a2|.gS '$Oil AFS ;?E| E5 •SSg•^:7^S!os 4^*h*[osaM $|.>lt 

E 3a°J >ini^ oi^E1(104)^ ^)HI IB^m,.^ 20Am2J f?E|S 01^0173 SiH, :?ie^^¥Ei 5d>Ba febjS 
S^Oii [LI SiQ. E 3b^ 2!#tl ^01 E 22J .(b)(HlAi^E1 E 2BJ (6)1!^°] 2mm ^ ^ 4=t«§f01 
^^IS ^ oiqEiM ?15^^¥E1 50/jn£i ^OlS ^§011 E^OIQ. ^ #2J >iU|l-. o| 

qEI (104)2j AhOI^ 45Am DID. 

E 4a ^ H ^"SOil [Q-EhAI .^XilS Jil^J^^ E 3qB\ RF ISFOIQ. E 4a: (HI- £ 

3a2j oj^Eim ^Ei :?iB' ?ioii M^"^^ m\ ?m iwti RF m^:m2[7[ trw.E 

AiaOi SiCK ^El :?I5|-^ Dl^ SyAfSJ #7740 .X1igO|I2;.;^El^ .7ie^ lr2GQ > cm2j HIT^it^^^ g^. 

(100) y\Eo\n\ isoii i(fcm ^])ii2j ^E,m7i\'^^y[ 2iti7^ j\bq\ 

CK -^Eie 171 5.1- ?mi T;-!!^^ °]^E1(HI CHt> ISh^- °]^Ei2j. m^(H1A| • Uh^^ Ex^lO^| 71^ 2 
WITItmHDlQ. E 4a01te 0.5-lOGHz 2J ^aF4^ CHICHI A1 2] 2iqEi2J S*KR)3F 2]qi!::ii(L), S 
CS^2J Sth!?!- LiaU 2ii:h E.4aDijA1 ^i!^^^g£! g^oiDj e?K5l^M OlgtHAI SAIt^ ^mi 

Q. SEI ?I(H1 2]^H^ 1.8nH2| ei^S^SI- 106Hz 2)-^Eh4l}llA1 '^ICH QSt 57M :?I'7:|D1, ^» 

- El^ 715.^^011 °i^E1^ 1 .9nH2| °iqi!^2h 46Hz 2J ^5F4^0ilA1 SEH QSi: 35M UEfLHSiQ. 

E 4b^ ^El 7\B m\ M^^^ E 3bej ^-A^^IM 2i^Ei2J RF m-^M ^St!" Hl-OICK E 4b^¥Ei E 
3b2] 2]^Ei^ 5hH2i.ojqE|>i2[- 56H2. 2] ^EF4^(HIA1 5|CH QSt 381- ISM W 4^ SiCK E 4bS^E1 B 

3^ & 2iq@^ ^SOilAI DH^-^4^th lHhM MSS a* 4^ SiCh • • 

£ 4a2t £ 4bM ^^^^3, & ^»SOil CU-E^Ai ^7;-llS XflSfSi s./^^IE ej?!Ei2J 2:?l^ S^M^ S 
^ oiqEIOil a^HAl 2iM2l-.B|i2§H OH^ ^4^S^. S^SM ^,?XI1. OlMOI. 

SoH DH^ £A|g 4^ aM^ a- 4^ 2iCK 

£ g^-SDil [[fa M^"^ °jqE12| ^i|.Qjj [[^g se ^iH EAltt aO|[:f. 2!^E12i 

SE^ E^^|2J 7^it>KDi ^E2i. stioii im ^shui-^^e.^^ei/^4^: :?*8^di, ^ei2j 

TCR(temperature'Coefflcient oif resist I vity) gf^S^ ^S^SJ^S yEl 0.00393/xS OjgaCK 

E 5^¥E1 50*c01l E^^fe IBOroAOIH; 01 aw:?KH=^.. 93.^101 20^iro Oil .J^ Ml IB/nn Pl°g 
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0|lUi°J 3W BxloVcm- 01C31, 01 7IA| mMM ^fi^^S! 2J^E1(>1! ^14^ Si 

CH S^^SaCI- lOOUH Ol&'-as SijEISKC, T. McLyinan)BJ ;^A| 'Transformer and Inductor Design 
Handbook', Newyork: Marcel Dekker, Inc., pp. 84-89. 1988 S^EI & 4^ aCK HEiHS. S ^^§£1 ^ 
AlWIOfl SItr Sg£S lO/tm 01^21 q?EIM oi^H XHSS Alf&^MI E t?:?!!! SQ.. 

£ 6s a ^^SOil CKF A^AIE01tK .7ie (iOl)^ B .^^S2|.-^AIOilOHA|2F 

^Al S^- IW^V ^ 2ia. 
^HnHA|E1(2)^ £ ]^ ei^Ei(l)2h^! 5|S(]00)M ■4''^(HI 7IEK10l)£S^E1 IQAin 014^ \Li 

MOID! Ito OI^^^J)!^ ^aiM ^HEBAIEI SS(60i)2F fi-^ .?HHHA|Et gSK603)£S AFgtT 

.Tim ^Mm mnm ^m 

Drains >i$i«(3)^ £ 22^ ei^Ei(i)af e esi ?hiaiei(2) eih^s s-an?im sag 

>^$|j^| 15(606)01 IgSf^CIL ^^,±^m gS(606)0| >J 2:2^(604) Oil ^^£3 ElE! 
H ^OiTilS e.^^ >Ih:E!-(604)2J ^^i^Oil ^HEHAlEi ^^ixi(602)af g^tJ" >:?|xl ^m\\ 

(605)1 :?^^!c^^, mbi^?^^ ^"^7:1 sek606)oi d^e (604)(hi Sr^oiaE. h^ki- {Mhi £ 

SAlfa 4= SICK HEIIl. •^'-^ :iii^lxl SS(606)# g^iomi ePI ?l&|-^g&(607)0l . 2iD. ^^S(60 
7)2[ &k g»(606) AFOKHlfe ^ S?J lEI^ S^g ^^:?l ^I^^H ^HSHAIEI S?!!x^|(602)2^ e^tl 

:d§2J §735(608)01 SiCh :i^|73. SS(606)1|: •5§5.K607)2| AWIOil SSfs :'m?9/A|^ §2 
?I§^(HI S)?|| ^p\7\n ^^Ixl 15(606)01 s;^0|?i| £|^ aOjCK 

EneK4)S. aiLKelectrlc mwe)2\ ^H^W^^M M^J <^ 2iQ/v^-^?l^ EiD#(4)S Ai2<y 

(609) , bF^»= SX| 5(610), ^ 2X15(611), S! <yH:>d X|X1CH(612)S ^^EIOI SiH, bF^»^ 27:15 
(610 2h ^7H°I ^ 2X15 (611)S 271^10^ STaSCK OlElt.!- ?2(HI KMS, .A!.2:i!(609)£S &CH^ 
^21 SahM ^^ ^^S 4i ad. i!2<a(609)# :SiKHIAi 7:i7a§h7| ^21 2!4^2J <yStf! ;q 
7;iCH(612)M 7H ^ 

E 7a Si £ 7b^ g «^sq|| CEl-£hAI 4^ 4^:^^^ tJ- SS^S ?;il2|?^7| ^ItJ- ^ 

Aim ^sm^ ;?h^*=eoii:k. 

E 7aE| (a)'-(e)])W^ E 2BJ (a)'-(e):Dh7:i21 SSSh TiBJ §^§hQ.. Q^K ^ dAlDjlOilAi^ MHAIEi. 

s?iixii(602)£F ^2x11(605), SI §7:i5^(608)e££ ^^Diu, o|A^5^;;^^^ ^eie ij^i- 

^mi\ ^lOil £^0i ^OIUTH uh7| ?I^H 715^-^^^OH A^Si ^^S(203)M 2!S^S^^S s§ 

•g #71-^ 4^tSt.H:^. £ 7a2J (e)^ 01 Bmm i^tStJ- ^21.715 EAloffi SiQ. 

QM;. QAI t]-^. E 2Bj (b)g^Ei E 22J (e)DW?J /SSM. 7i7:|3 E 7b2] (h) Oil E Alt!: Bhah ^1'^^ 
¥ ^?PllAtEi S 5(603), '^^m 15(606), SI ^ 2A|5(611)2] UDjAI g^&OI ^^aCh". 

nF7:i°^og, E 2i9} ^^ti y\n me(205)m d^^^s. xii7i5a:4^e 271 ±nm 

271^ ^Eie ?I^I01 /^St g^#(203)2| S^M ^^^^|-S,..U|7FX| S?!- ^ 

^ *^ ^§(H1 ^tH 51^2^ t^WI •^^^&E^ QST, E 6011 EAIS S-^PI^' Eu|-5(4)?1 Hl^r aXIE^ 

(610) ^ E7a2J;Sg ^Oil Af5 E^ Sgg J^7|^HS ^tStl^S^ ^ 

AI^DW ^Sti- S ^^SOil [LFE Si^Eid), ..?HIHA|Ei(2), DKDIHS .^?l:?:| (3), SI . EK|-5(4)^ E^ 4^ 
P-S7I ±JJt^ m\a Ol 2121 2!7I ^AhE 0121- ^ S:^^^ ^TIK S^W ^^ SiCF, 

M ^►^oi ^swiAih B g-s2i Hufsitf gAioiiM #23W^^sma7:iE^> M: 7is(iii ^iiS5i-^. 

B ^^S2J Ah^M 0|g§|0| QStT ggOj ?ffe&hEiaK«lfe'aLi 01^ ^§1 S 

^a^iM .Sq^^a. . ' ........ 

l^^t} UKh ^1 B^^EHI g5| tl^Oil 14^^21 ^y\ .^7:m ^^'1901 OILIEI- 

tlSHI &^¥(Hi S^mOl ^^t^^SMI, 371. rliAI-ft S ^0^71 Sl?^^^^ 715^ 

m 4= SiTil ^CK E^W 4^^. 371 :tA^M 7i52h ^OlTil Si>ll t^^SA^, 7I52F^..7I 

AH El^i^Ho^ 4^ SiOiAl, 2!7| tl^^AI^ 4^ ,2i?il SQ. Et^; OIDI ;q| 

^^101 tISOil St^m S-fe DhOIHS DIAiy Olg§l-01 g|7ir--S^<:!!^ ^)JII1.7|£ 

2\ tis 7iaQii £itj- ^lacr^iy ^stii 4^ Si7i im^oii 4^§ 27i -ifc:Af2j ^1 Tatm moih 

^1 4^ Si^ t^TIIM %^^Mm ^ SiTll El 01 01 EtT 4^g 371 ::!iAh£| 7101^- 4= 2i 

>ll ^Q. net^ DI0I3S DIAiy ^'^^ S^Ei-il ARE! Es- 01^CH73 ^71 

tlH^Oil SiHol-Q 

1 

7156^01! u^Ex^l ^AFM ^iS^I-^ u^Ei-ll ^ fll^g-^Oil SiOlAI, ^^7i ;7| 54^011 Xii 1 SSo^ 
S 5711, ^••71 XIII ^^M^^M XIII 5£yiAr>iMM ^^£S ^^ufe 5711,. -^^71 Wll 5^|A|>: 

Moii mm §2jEi^ s^e siai^ra^ s^^i ?iil2^g^se^fe^7|. xii.-i ssgiTaii^ah 

^g^og go.^h ^Qi^ £^71l, -^71 WI 1 SSaiXI^M S 4*^71' fli 2"3^'#^(HI 2 

Eil7:i>iMM ESmb 5711, 4^71 E5S »| 2 SS&ilAI^M S^S &^7|-Xfl 1 SSaWi^i^m ^^HAI S 
2ia^ Stmfe SS^]!!- &»'7| Xli I SSEIIAI^MM ?;il7iul-^ 5711 , ^47l SITIS :;^! 1 5£ 

eil7:|>iM(HI °|§BA| ingS 4^71 M 1 g^Slh 4^7| Xil 2 ^SaiT^I^EQU £|tBA| -k^S 4^71 SI 2 
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'E.m. s .^^i i s^s s 49i «i 3 s^m ^ ssi.^ss siat? uoiyi ^ei p?) 
ss8^s a si}«ioi. 69i si i g^##.s«s^^'^?!lfe.49l as# a^iJi fiHsoii °\n 

sow afS ^71 713- S^^ «l 1 g^#S ««5t= am mS^S 5h= BJ£*|| ifcX^ »|2 SS. 

XII 2I.KH1 aCHAd, ^71 1 5MaW^mi 491 eStOil 2Wli sow 8fS ¥g 

4K)1I Xil 1 3^4KHI°^ 1 SSai7;i:^Mg ti.&i\=: 2!1 &S.n ±71 M 

g. ' ' 

XII 1*^LH7;i «l 4*^S CHh; *^*^01l SiOlAi, 4f:'l «l 2 5£ ai7;i>:MM Xi7|S^S 491 &?« OI*01L 4'-' 
7\ n 3 g^s4K))l Till 3 SSaiXli^El 4:§°J ^4*^S ««§t^ 491 SI 3 5SaiXI>iM(HI °l 
SHAI gSJEI^ ISitl- S ig^ 3^4^011 fli 4 g^s# 4^71 SI 3 5Sai7JI:i:M£l- ^gSj 

^OIS 491 Xll 3 5MaiX|iM S! 491 fli 4 4^011 HI 4 SMaiW^ 

Ml 5LSs[^ S-511. 4'-:?I.E5S W SMSllXlilie S«e ^v:?] j|| 3 5sai-7;i:i:M(HI °j5BA| g°ja£ 
3^1 :ii§2J S^2|- 491 HI 3 5Mai7JliMl HITi^fc- B7II, 491 HCTS. HI 3 iSfllAli*: 

E.tm SiUM itMS! 491 HI 3 S^S2[ 491 Hi -4 5£ai7a:i:S01l 2JS||A|; iga 491 HI 4 g^s 4^011 
HI 5 S^gl &78. 4^?! HI 4 5eai:WibMl M7\ti^ B?lll Q 5tl«>=. 31, SI- 

^ SfEii! rl:7* HIi 

S B 

HI ItJ- LHXI HI 4«J-S. CHiz t!:,t>-OII SJCHAi. 491 Hif.SMaiXlii:^! 'M7\ti^ 491 B71I. 01*011, 491 
HI 3 S^s4^(Hi SSi-IIS m&ti^ Bn. 491 S2x|14^i HI 4 g^sS ^g5h=.e31L 491 HI .4 3 
^#4^011. HI 3 SSaiTa^Ml 4:g2| ■S4^£S ^&tm &'?\ HI. 3 .5Mai7aiM01l 2|S|1A| g2|a 
= §^1 Hiatl- S S^4'-(HI H|.5>g^#l ^71 Hi 3-5Sai5^|i!:M2l- ^gSjog =o.*e 

SOIS^SSfe ^m, 491 Xl 3 5Mai7CI:iM S HI 5 S^S 4KHI HI 4 5Sai7qri:Ml 
BTlh 491 HI. 4 5£ai7:iiM Se^S 49r HI 3 3E£ai;^li!:ECHi SJSSAI g2JEI^ S^g S*i5[ 

g«l|- 491 HI 3 SSaiXl^iMl HITIol-^ B71L ' 491 HlTIi! Hf 3 ,5£aiXlri:M0il SJSHAI h: 
MS ^71 HI 4 S^Sil- 491 HI 4 SMaiAI^MOil S^^M ir^S 491 HI 5 S4# 4K)II HI 6 S^Sl 
■^SSt^ a' -491 HI 4 iESaiTJIi^Ml HI?I3IS B?lll Q SUShS 211 asai ^7^^ 

•Hlilfe!. 

HI \^ im HI 4^^s 011= %m aoiAi, .49i 7\B&w as.gi E^m g^iashs ^nm a s 

3il ^S^S B!-Ea ±7i MS. , 
B 

HI \ii Lm HI 4t^§ 011= si-OII SlOIAI, 491 Hl;2 UmS. 0|#0|X|II, ^71 HI 3 S^SS 

qisis Gi^oixi^ a§ sgog dj-stn Hissa . 

HI Iti- LHW HI 4^^S Oli= *t t^WI 2iO|A1,. ,4'-7l HI 2 t^BIS Ol^pUIH, 491. HI 3 

uas oi?oixi^ ai mg°s tfe bj-esii ^sxF Hisse!. 

7ie ^CHI 'SSa 4:g2| ^eil 5>= d2 ?im. SI 491 d3: Pll2K31£IOi SiSifl, 491 71 B 4011 

Hi iOSfOil :S10IAI. U7\ ilS ^7! i!2 7IS ShJ^ 7ie2| AHDIOil EaSl □ S*!SF^ 311 

^S2£Sh= 2IGIE1. 

12 

HI SIOIAI, 491 dS 7IS2I- ITS ^0|2J TaXICHl «^ ?H 014^ StJSfe 3!1-^S£S ofe 2! 

3^ 13 
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7m uvi ssa i§2i ^om ?>= ym. a iis iJisai- ssejoi 2!^, .4^:?i.:7I5 4^(hi 
□i^EicH ^m£.s. ««a jhibaiei ssm jhhhaiei saai s ^¥ jhmaiei .s»# 

JHinXlEI. 

6^(Hi ^011 5;=^= ds ?is]u siaoi sisoi. m oi 

15 
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